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Myiasis is a pathological condition caused by the presence of larvae of houseflies in human or animal tissues that evolve to a parasite.\[[@ref1]\] It has been reported in malignant fungating wound,\[[@ref2]\] gingiva,\[[@ref3]\] oral cavity,\[[@ref1][@ref4]\] invasive ductal carcinoma of the breast,\[[@ref5]\] and cutaneous lesions,\[[@ref6][@ref7]\] Tracheostomy,\[[@ref8]\] and internal organs such as esophagus and urinary track.\[[@ref9]\]

It is frequently found in tropical climate of India.\[[@ref5]\] Low socioeconomic status, unhygienic living conditions, immunocompromised state, with fungating lesions, having poor access to health-care facility, and lack of knowledge are predisposing factors. It is commonly seen in patients of head-and-neck cancer in advanced, incurable stage with malignant fungating wound. These patients report to our center, with extensive myiasis of wound, oral cavity, or nasal cavity. It is found to be associated with symptoms such as pain, discharge, odor, swelling, bleeding, and psychosocial issues, which needs assessment, nursing care, and treatment. The presence of maggots in wound often leads to extreme distress to patients and their caregivers.

Treatment of myiasis comprises systemic and local measures. Many agents such as oil of turpentine, mineral oil, ether, chloroform, ethyl chloride, mercuric chloride, creosote, saline, phenol, calomel, olive oil, iodoform applied locally followed by manual removal, or surgical debridement can be used for the removal of maggots.\[[@ref3]\] Fewer studies have proved effectiveness of systemic ivermectin\[[@ref10]\] and albendazole\[[@ref6][@ref11]\] in the treatment of myiasis. Any secondary infection is treated with antibiotics.

This study was aimed to study the effectiveness of systemic ivermectin, albendazole, and clindamycin (triple therapy) in reducing signs and symptoms associated with maggots in the wounds of head-and-neck cancer patients. It was also aimed to assess the associated symptoms of advanced disease in patients. Side effects and other symptoms were treated with appropriate supportive care which was aimed to relieve their suffering.
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This single-center, prospective observational study was conducted on 25 adult, advanced head-and-neck cancer patients who attended outpatients\' clinic of the Department of Palliative Medicine at a tertiary cancer center in India.

Patients presented with a chief complaint of maggots coming out either from wound, oral cavity, or nostril. These patients were admitted to hospice for wound care and symptom control.

In hospice, patients stayed with a caregiver and were attended by the palliative care team that consists of physician, nurses, nursing students, and counselor. Patients were evaluated for stage of the disease, treatment received, and their performance status. The site of maggots was noted as few patients had more than one site for maggot infestation. Many patients had tracheostomy or/and nasogastric tube (NGT) in place. Patients unable to swallow liquids were inserted with NGT before starting the care. Patients with Eastern Cooperative Oncology Group (ECOG) score 3 or less and able to take at least liquids with or without NGT were included in the study.

BSc nursing students, who were trained in wound assessment and management, were allotted one patient at a time. The students helped patients and caregivers to complete the wound assessment tool (WAT) describing wound-related symptoms. A simple tool, WAT-hospice, is designed by our team, keeping socioeconomic, cultural, and educational background of our patients in mind. The Edmonton Symptom Assessment System (ESAS) tool was used to assess symptom profile in these patients. ESAS consists of symptoms common in cancer patients: pain, tiredness, nausea, depression, anxiety, drowsiness, appetite, well-being and shortness of breath, and "other problems." WAT and ESAS scored from 0 to 10 with "0" meaning no symptom at all, while "10" suggesting worst possible symptom ever experienced. These tools were translated in local language, i.e., Gujarati for better patient understanding. These assessment tools were completed by caregiver and patient themselves, with the help of assigned nursing student, everyday morning, before wound dressing. Patients were assessed at baseline and followed up every alternate days, i.e., days 1, 3, 5, and 7 of the treatment. The same nursing student assisted the same patient for assessment throughout the study period of 7 days. They were unaware of treatment regimen for myiasis.

All patients received standard drug regimen for treating myiasis, which is as follows:

Tablet ivermectin 12 mg per day for 3 daysTablet albendazole 400 mg twice per day for 3 daysTablet clindamycin 300 mg three times per day for 5 days.

Wound was irrigated with turpentine oil twice a day and maggots were manually removed with the help of tweezers, without rupture of larvae as it may cause foreign body reaction.\[[@ref4]\] Pallets soaked in diluted turpentine oil were inserted in nostrils for few minutes in patients who had maggots coming out from nostrils. Even dead larvae were removed because it can cause local inflammation\[[@ref5]\] and foreign body granuloma formation.\[[@ref12]\] Wounds were kept clean, dry, and covered till all maggots were removed. Metronidazole ointment dressing was started only after the removal of all maggots.

Most of the patients were on tablet morphine IR or CR for pain management. Morphine dose was revised and all were put on tablet morphine 10 mg IR as per visual analog scale score. Other symptoms were controlled with supportive medications. Oral care, general hygiene, nutrition, and other issues were also addressed. Patients were encouraged to do gargle with metronidazole solution and betadine mouthwash, alternatively, every 4 h.

Wound assessment, total number of maggots removed over previous 24 h, and ESAS were noted on days 0, 1, 3, 5, and 7. ECOG scoring was done on arrival and on day 7. Other treatment-related side effects such as diarrhea, headache, nausea, and vomiting were noted and treated.

Results of days 1, 3, 5, and 7 were compared with the baseline records of day 0, i.e., the day of arrival. The results were subjected to statistical analysis using Student\'s *t*-test. Statistical analysis was done using IBM Software SPSS version 22.0, (Chicago, USA).
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All patients belonged to middle age ranged from 29 to 60 years. Mean age (in years) and weight (in kg) were 42.15 ± 8.23 and 52.31 ± 5.18, respectively. There were 4 female (16%) and 21 male (84%) patients. Eight had NGT and four patients had tracheostomy *in situ*. Two patients had maggots in wound and nasal cavity and seven patients of buccal mucosa had maggots from wound as well as from oral cavity. All patients received oral morphine (10 mg), and dose ranged from 60 to 180 mg/day with mean ± standard deviation (SD) dose (in mg) of 100.38 ± 42.38. [Table 1](#T1){ref-type="table"} shows baseline characteristics of study participants.

###### 

Baseline characteristics of study participants
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There was a significant improvement in pain on dressing, pain in between dressing, odor, exudation, and itching, from day 1 onward. Bleeding and edema around the wound increased or remained same on day 1. The mean number of maggots was (mean ± SD) 77.28 ± 13.465 on day 0, which reduced to 20.60 ± 7.263 (73.34%) on day 1, and 1.52 ± 2.104 (92.62%) on day 3. None of the patients had maggots from day 5 onward \[[Table 2](#T2){ref-type="table"} and [Figure 1](#F1){ref-type="fig"}\].
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Wound assessment score-hospice
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![Comparison of symptom profile of wound assessment tool-hospice](IJPC-24-459-g003){#F1}

Common symptoms such as overall pain, tiredness, depression, anxiety, and shortness of breath improved significantly (*P* \< 0.05) on days 1, 3, 5, and 7. Nausea, anxiety, appetite, and feeling of well-being remained same on day 1 (*P* \> 0.05), which improved from day 3 onward \[[Table 3](#T3){ref-type="table"} and [Figure 2](#F2){ref-type="fig"}\].
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Eastern Cooperative Oncology Group score
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![Comparison of symptom profile of Edmonton Symptom Assessment System](IJPC-24-459-g005){#F2}

Adverse effects were seen in study participants in the form of diarrhea in 7 patients, headache in 10 patients, and giddiness in 5 patients \[[Table 4](#T4){ref-type="table"}\]. ECOG score improved in 2 patients from 3 to 2 on day 7 of the admission \[[Table 5](#T5){ref-type="table"}\].
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Adverse effects
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Eastern Cooperative Oncology Group score

![](IJPC-24-459-g007)

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Myiasis is a term derived from the Greek word "myia," meaning invasion of vital tissue of humans or other mammals by fly larvae.\[[@ref13]\] Hope\[[@ref14]\] described the first incidence of this parasitosis in 1840. Cases of myiasis have been reported from tropical countries such as India,\[[@ref5]\] Nepal,\[[@ref15]\] and Sri Lanka.\[[@ref12][@ref16]\] Hot and humid climate provides favorable environment for growth of house fly, which lays eggs in the dead and decaying tissues of malignant fungating wounds.

As per the National Cancer Registry, Population Based Cancer Registry (PBCR) 2012-2014, incidence of mouth cancer is highest in Ahmedabad.\[[@ref17]\] We have highest number of head-and-neck cancer patients, having malignant fungating wounds, and few of them are infested with maggots. Hence, this study was taken up for the treatment of myiasis in advanced head-and-neck cancer patients.

Many WATs have been described and evaluated for nurses\' needs.\[[@ref18]\] The study of Greatrex-White and Moxey\[[@ref18]\] has shown that of 14 selected WATs, no tool was identified which fulfilled all the criteria. Only the Applied Wound Management and National Wound Assessment Form met most of nurses\' needs in carrying out wound assessment. Our team at hospice has designed a simple, WAT-hospice, which was used for wound assessment. Most of our patients and caregivers are illiterate. Hence, BSc nursing students posted for hospice training were assigned a patient to help the patient and caregiver in wound assessment and for filling up the form everyday morning before the change of dressing. They also assessed the common symptoms, using ESAS scale.\[[@ref19]\]

The standard treatment for myiasis is the manual removal, associated or not with topical and systemic asphyxiating drugs that force the larvae to come out.\[[@ref10]\] Various local agents recommended are turpentine, mineral oil, ether, chloroform, ethyl chloride, mercuric chloride, creosote, saline, phenol, calomel, olive oil, and iodoform, but they have controversial results. In this study, wound was flushed with turpentine oil or pallets soaked in turpentine oil as it irritates the maggots causing larval asphyxia and forcing them out of their hiding place.\[[@ref3]\]

All patients received common regimen of ivermectin, albendazole, and clindamycin, orally. In 1993, ivermectin has been reported to be safe for human use\[[@ref20]\] and usually well tolerated in dose of 15--200 mg/kg.\[[@ref21]\] Ivermectin, a macrolide that is activated by gamma-aminobutyric acid liberation, leads to parasitic death and their spontaneous elimination by washing out larvae and has been found out to be effective in humans.\[[@ref22][@ref23]\]

Ivermectin is effective in the treatment of several myiasis and it is a good alternative when surgical removal is unfeasible.\[[@ref24]\] It is recommended to give repeatedly till the site is cleared off all maggots.\[[@ref6]\] Hence, we gave ivermectin for 3 consecutive days. Even topical treatment with ivermectin has been used for myiasis.\[[@ref25]\]

All patients received tablet albendazole 400 mg, given twice a day for 3 days. Albendazole is a broad-spectrum antihelminthic-antiparasitic agent and has been used for treatment of intestinal myiasis\[[@ref11]\] and cutaneous myiasis.\[[@ref6]\] All patients in this study were from rural area or slum area where soil contamination of wound, clothes, and other parts of body is very likely. Few of them had larvae in nasal and oral cavity. There is a possibility that they might have engulfed parasites leading to intestinal infestation. Hence, it was justified to give antihelminthic agent with other treatment. It has also been reported that deworming treatment might mobilize parasites toward the body surface, allowing them to be surgically removed.\[[@ref6]\]

Malignant fungating wound is likely to have anaerobic environment and ideal for growth of house fly larvae. This secondary infection requires treatment with antibiotics. Clindamycin is used primarily to treat anaerobic infections caused by susceptible anaerobic bacteria and may be used to treat infections caused by susceptible aerobic bacteria as well.\[[@ref26]\] Other studies have reported using augmentin and metronidazole,\[[@ref2]\] polymyxin B,\[[@ref5]\] and cefazolin and metronidazole.\[[@ref27]\] The common side effect of clindamycin, like any other antibiotics, is diarrhea. Seven patients in the study had diarrhea, which was treated with probiotics.

Patients were submitted to local treatment and systemic regimen immediately after admission to hospice. Number of maggots removed decreased by 73.34% on day 1 and 92.62% on day 3. All patients\' wound, nasal cavity, and oral cavity were clear of maggots from day 4 onward. There was significant improvement in wound-related symptoms on day 1 onward. Studies have reported that symptomatic improvement occurs immediately with the removal of the larvae.\[[@ref28]\] Ivermectin given orally in just one dose of 150--200 mcg/kg body weight and repeated after 24 h has been reported to be effective in severe cases.\[[@ref29]\] Shinohara *et al*.\[[@ref10]\] reported a moderate success when treating oral myiasis with ivermectin 6 mg given orally and repeated after 24 h. Some authors have suggested that the treatment should start with doses of up to 300 mcg/kg, that is, for patients from 40 to 60 kg -- 2 tablets (12 mg) are indicated and 3 tablets (18 mg) should be used for patients weighing from 60 to 90 kg.\[[@ref27]\]

There was no improvement in bleeding from the wound and edema around wound on day 1. This may be because of manual removal of maggots with tweezers. Bleeding and edema improved on days 3, 5, and 7 when the wound was clear of maggots. There was a significant improvement in odor and exudation as clindamycin helped in reducing the anaerobic infection in the wound.

ESAS is designed to assist in the assessment of nine symptoms common in cancer patients: pain, tiredness, nausea, depression, anxiety, drowsiness, appetite, well-being, and shortness of breath (there is also a line labeled "other problem"). There was a significant improvement in score of all the symptoms on days 1, 3, 5, and 7, except nausea, anxiety, appetite, and feeling of well-being, which remained same on day 1, but improved afterward.

There was improvement in pain, depression, and tiredness from day 1 onward in all the patients. Seven patients had diarrhea, which responded to treatment of probiotics. Ten patients had headache, which was treated with nonsteroidal anti-inflammatory drugs. Five patients complained of giddiness, which was self-limiting. This suggests that the local and systemic treatment given for maggots was effective and well tolerated by patients. There was no need to increase the dose of oral morphine during study period.

Systemic treatment with ivermectin, albendazole, and clindamycin helped to flush out the maggots within 3 days. It helped to relieve the associated symptoms and improved the overall well-being by improvement in depression, distress, and tiredness in all the patients. These drugs were very well tolerated by cancer patients and side effects were self-limiting. This regimen is recommended for treatment of myiasis in cancer patients.
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Our study suggests role of regular assessment of wound and its related symptoms in head-and-neck cancer patients. This study also showed that systemic treatment with ivermectin, albendazole, and clindamycin (triple therapy) along with turpentine oil dressing enhances the removal of maggots, early recovery and relief from distress, and other associated symptoms. However, more robust studies are required to establish effectiveness of triple therapy.
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